Mode of action of acetylxylan esterase from Streptomyces lividans: a study with deoxy and deoxy-fluoro analogues of acetylated methyl beta-D-xylopyranoside.
Streptomyces lividans acetylxylan esterase removes the 2- or 3-O-acetyl groups from methyl 2,4-di-O-acetyl- and 3,4-di-O-acetyl beta-D-xylopyranoside. When the free hydroxyl group was replaced with a hydrogen or fluorine, the rate of deacetylation was markedly reduced, but regioselectivity was not affected. The regioselectivity of deacetylation was found to be independent of the prevailing conformation of the substrates in solution as determined by 1H-NMR spectroscopy. These observations confirm the importance of the vicinal hydroxyl group and are consistent with our earlier hypothesis that the deacetylation of positions 2 and 3 may involve a common ortho-ester intermediate. Another possible role of the free vicinal hydroxyl group could be the activation of the acyl leaving group in the deacetylation mechanism. Involvement of the free hydroxyl group in the enzyme-substrate binding is not supported by the results of inhibition experiments in which methyl 2,4-di-O-acetyl beta-D-xylopyranoside was used as substrate and its analogues or methyl beta-D-xylopyranoside as inhibitors. The enzyme requires for its efficient action the trans arrangement of the free and acetylated hydroxyl groups at positions 2 and 3.